Exploring the molecular mechanism of dihydrofolate reductase.
A description of the transition-state complex of the enzyme dihydrofolate reductase is presented based upon extensive crystallographic studies of substrate/cofactor complexes from various sources. Structural elements of DHFR have been identified which contribute in different ways to effect the chemical step involving protonation and hydride transfer. Emphasis is placed upon residues, structures and solvent which create the appropriate environment for stabilization of the positively charged carbenium ions which are thought to be developed in the transition state of the enzyme-catalysed reaction. Changes in the positions of the substrate and cofactor in the active site which must occur to achieve the correct geometry for hydride transfer are also described. Finally, the structures of several site-directed mutants of DHFR are presented and the results are discussed in the context of the proposed structure for the transition state.